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Hed : AIDSY M0 V&l Olgd= E
2l == bt 2AHAAI=0|  heterosexual transmission{mucosal
transmission)l Clolf &MU=Li= AIAQ| &HOCITHAl AIDS vaccine
Ne) S=AOEZ2 mucosal immunityQ] @ JIAOI KK ) L&A E )
U= IR0 2 A= mucosal immunity SES0| 2610 OtA
MOl & 24 & poliovirus Sabin straing AIDS vaccine MAs {6
vector2 J§ESL ) 0lC| vaccine vector Jis&g 20IEUAN Ol

Lt.

AU O] LHE QU HHA : Poliovirus Sabin strain cDNAE K &AL
LASI0] multiple cloning site®@} protease cutting siteE L=
poliovirus vectors J{Eol ] Oi)|0fl vaccine Jls GBS cloning ©f
01 vaccine SXNAIES g cloning & & Q= multiple cloning site
Qf Oj20l &2& vaccine R&ALJI poliovirus AL &) &=
[} vaccine B&¥BB()| viral-specific protease(] O|al &tHLIR} poliovirus
sS4 BR0M BY2 R & = [/ULZE protease-specific cutting
siteE M=Z0| =&t poliovirus Sabin  vectorE S AT OIQEC
M, 0| vector2 0|28l01 HIV-1 p24 E Yt&dl=  chimeric
poliovirus& EIMSIOC= N M=Z0| St viral vectorQ &8 iS4

= QI JAL ot Rl



2B : Sabin poliovirus cDNAE QRAEKEXASIOl long
polyprotein@Q| N-terminal £%Q} VP3/VP1 junction B0 22t
multiple cloning site@} poliovirus 3C-protease cutting siteE€ AIZ0|
= 2I5t recombinant cDNAE Ol=1] O|E in vitro transcription &
Hela cell transfection YEE HX recombinant poliovirusE AMALS|
=0 AM=0ol<l}. Ol recombinant poliovirus(PVS-3m and PVS-4m)=
10210/ O] AICHBHZ OIS sequence a9l BHoiRI0l CHEOIHLHH Of
M O] Sabin strainy} replication capacityE® H|Wol0i £ [ 3m=2
wild typedt RAIOICOH 4mz A2t G0Al= A0l &&F THRUACH
(IESCe=2 PVS-3m cDNAQO] ME L2t multiple cloning site()
HIV-1 p24 QEXIO| N-ZE 169740 OIOI-AHE cloning 611 RN
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E SHABI0] Hela cell(ff transfection ¢l(0Q] chimeric poliovirusE MM
otALMH Ol chimeric virusE A2l MZEWM p24 HE0| O
SUNMOE US=E western blotOZ &40l oIQULL EBF S JI
Ol p242 BCGOL: ZSANAHA HdEsEUHM HIEREs= LAIS Hi

HIAE BCGE (0|=8t mucosal vaccine & JisAEL ST

O A0l A : LA ALUM WS vectors 01
ol0] 2E4+ )i A2 HIV-19| principal neutralizing domain©@g &t &
21Xl env O] V3 EQE AIDS & XIO] escape mutantQ Al dominant
otAl UEH4=  sequencez R&EAL AAGI0  multivalent
V3-concatamerE Ol=] (Ql|& poliovirus vectorQ multiple cloning
site] T2ol01 mucsal AIDS vaccine Oz AIZJIsS8t chimeric

viral vaccine JHEO| J|EtE (OI&dAL ot




SUMMARY

Recently, mucosal immunity has been strongly emphasized by
scientists and policy-makers for an ideal AIDS vaccine, because
the large portions ot AIDS spreading in these days are believed
to be due to the heterosexual transmission(mucosal transmission)
by normal HIV-1 positive patients rather than homosexual men or
drug-users. Following the currency, we have tried to develope a
poliovirus vaccine vector with poliovirus Sabin strain, which is wel
known for its safety and mucosal immunity in human, as a first
step of AIDS vaccine development. A multiple cloning site and
poliovirus-specific 3C-proease cutting site were newly introduced
into the N-terminal or VP3/VPI1 junctional site of long polyprotein
in Poliovirus Sabin ¢cDNA. RNAs transcribed from the manipulated
cONA were transfected into Hela cells, resulting in production of
recombinant progeny viruses(PVS-3m and PVS-4m). PVS-3m virus
showed similar replication capacity to that of wild type Sabin,
whereas the PVS-4m showed about one magnitude lower than
that of wild type. HIV-1 p24 was clonea into the muitiple cloning
site of PVS-3m to elucidate the utility of the novel vector
Chimeric poliovirus produced from the transfection of recombinant
RNA synthesized p24 efficiently during the replication in Hela
cells, suggesting that the vector can be used for vaccine
development. We are going to use this vector to develope live
AIDS vaccine by introducing muitivalent V3-concatamer, whose
sequences will be adjusted to those of dominant HIV-1 escape

mutants in AIDS patients, into the multiple cloning site ot the

vector.



CONTENTS

. Introduction-------——--------------- - 7
2. Background----------------- o e 9
3. Methods and Results-------==-=--======------ 28
4. Accomplishment and Contribution------------- o7/
5. Application of the Results--—-—-—--—--------=~~-~ 60
6. Reference----—-----------"-------------m-mm - o



A1 & N 8 e 7

M2 & 2O JIEHE BlE---mmmmmm e

1&. AIDS vaccine JIEO| s8b-----------------——--0
2&. Mucosal immunity---------=-------=----—---—- 12

34 Mucosal ImmunityS @ HAOL

Qo= AIDS vaccine Jfgt --—--------— 13

4&. Poliovirus vaccine vector -—---------=--------- 17

Rl 3 & CIJHE SHHR L Zh-mmmmmemmeeoee 28
e 28
e 3

O 57
A5 & S2Hgt Zlo| #8----------mmmmmmmm 60
A6 & ENSS - 61



H1g M £

Az guyssiore HtAEH AAYAAS0] AAF o

A<l AIDS vaccined  7E(7,25)& HW T EFHLE

mucosal immunity®] #Z3AHQA FEE ZFXIIYY. o+
AA AMAHCR F453 F4AH = AIDS #A7E
Joly FAHAAN, =255 & H o3 AFgHGYG= digs
7} heterosexual transmissiond 23 #ZdE AE =2, HIV-1
o] MAE TIA Fux Y7 FHA d¥ £XEHY U=
AazAg F3 #2492 5 Advde Aoy, oy g g+
.23 Andino % (1) poliovirus & vector= ©o|-&3% Aj
2 & mucosal vaccine systems H 7+ L HIAGY. ol 7| E
9] subunit vaccine®]lY vaccinia virus® ©|83%F virual
vaccined A H A FAE HEAE FUdE Wy e AEUS
modelZ WolEd x| gty 28 o] &2 poliovirusy wild

type! Mahoney straing vector® 7|%3to] A Fo| A&

A 7191 mucosal immunityE fFE3cde 2 A4 E AR

A gtk Al & % 2 o] peuronal diseaseE AL 3dld & HAHES

21 &3 4 gt B AF Ao A= mahoney strain Al
poliovirus® vaccine strain® 7}F& <ASH Aoz A 4¢HA

Sabine strain® vector® /%331 Andino T3 vl x3 A
5 S33o M  recombinant virusE o] 83 AIDS

vaccine /Mo 7t AES ZAMNBIA Y. AF FoAE



poliovirus vaccine (Sabin)< mucosal immunityE & 33 o
2 wX3 99 poliovirus ZEE€ %3 = viral vaccinel =
2 dHAH Y. o] poliovirus Sabin 1 strain® cDNAE
vector= &3l Y3+ vaccine FH FHARE o 7)o
in vitrool) A4 transfection 3} chimeric virus

cloning 331
oS olE ATHFAEL vaccinelZ Alg3IY

it
=
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vaccine ©@¥ o] W3 mucosal immunityE &3} H o2 &
3 ¥ £ A& Ao}, AIDS vaccine /L9 713 & 44
L YAl env gene variationo] 23t escape mutant 2 Y
Aol o FAY #HAR EZAY dHoz E HAFHGAE
2 yet AIDS 49 env variationg FAMS7] 98|

random primerE ¥ A8 env libraryE 9532 AIDS A

o] HO =2 env gene & V3 F 29 sequence variationg

A ke 2 o] R E thd vaccine Ee NExARER
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Al 1A. AIDS vaccine 7§ %9 & 3

HZ g oty AIgAEH FAHUAAS A
Al 3k o]lAF& ¢l AIDS vaccined 71Fg¢ HW USy #AG
(28). A A, ¢tAsHol s th, EA, vaccines Fo W& AHE
Ao wE e fEEojop @k AA, AXAH AAH A
HA WAL FAY FEIob &9, UA, Eeo LA F<
) & glojol gy, TA A, oz HIV-1 subtypecl walA %
E97F ool . AR, v P Y] F F2 AIDS W
220 AHAWA WA (mucosal immunity)g F T3 of st &
FHA, AAAdo] qojor . 3 HIT AAE GHEA
&3 2 AIDS vaccine® ©°JA4Z modeld @WEwW AIDS
vaccine2 o & XAEE zZFojoF IH@). AA, HAAH H
B ol FxH A A 9 (local mucosal immunity)g

ok Bk, B4, %, A2 (rectum), A7 Fhol A& F



BrE-9o IgA FAE T8 FEZ 5 sojor o, AA,
e T AxXd o3 AY, £ Thlol &3 AxAdH Ay
A Th2e <93 H=HHY [FE=7F Folsjof 3o, YA,
cytotoxic T M ¥(CTL) ®¥&& & fFxdlof stt. oA A,
o 2] AIDS virus subtypeodl & ¥ 7F glojok o), o] F 71X
NE BEFoA B 4 9g%o] AIDS vaccine /Rere A%

mucosal immunityE %33 Y.

ol 2} FZo]  FHZESY AIDS vaccine Mol mucosal

immunity7F A E2HI e AL Y £ 9
A7AY " EE Aolth. ofA7tA AIDSE ¢E
TAZ] 85 T8, 1 FAHAENAEH F S
ol oA ALAEHE HAo=Z A4 . 283 9
ol o] AIDS #A9 FF% B2 <
AHAER] AE Ao, 1
A7k = AIDS 49 F
Hd Ao 23 A Y (heterosexual transmission)g] AL E
AIDS A 37F FHo| o3 Ag® oty AT AXES 23 A
d (mucosal transmission)® "¢ F 334 2 L3ty Az}
3HAl H A H(B3). ©A] B HIV-1o] FAHANEE B

AL} ABAE M A+ vxAAY7] F9 9 mucosal areacl
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Zo] £ 23+ langerhans A ¥4 dendritic Al ¥ 7} HIV
2l o]z o] mucosal immunity®E S =23 F<t
dendritic Al ¥ Z A E T helper Al ¥ HIVZ’E A4 XH of
A3 AIDSE #23%u= Zolt. oo W3 UHHFY FAHE
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langerhans Al ¥ 4(57) dendritic Al ¥7} HIV-1o] & ZA49 &
O AtA ol o yad HIHJAE7E8HE(29,44,45), AIDS 3
A 2] lymph nodeol A dendritic Al ¥ & F4Ao =2 HIV F4
of dojue RO E Hol olF A EIJH AIDS EH 7] & o
T FT83 Aol dAFHANI HZ A TIEIHUG
(7,17,19,43). % %+ mucosal transmission®| o3 T& A F
M2 Macaque ¥50°l9 A4 AA7ZIY AAA Ao SIVE A
g A5 ol 5ol A virusd THEHIEGE AR o
e AT (37,38). ol #EE 1996d A FE YT AIDS
HHA 5278 T 998 o] FAAANAA whA i<l 3637 o
o] dzte A Fo Y3 #dE SFAHALTE AHKBEZA 1996

d 49 3)038 8 3¥HE HYeElk® mucosal transmission®©]
AIDS Ao + gAY FF8 & 71 AdH. o€ o
ANEZ v Fo] Hol oz sur"E AIDS vaccined 9l
¥ Y% mucosal immunitys & wFLE3 Ao = HG o}
T8 AxsE XUAA @& Aon. HIEA S 2
Mol Wl vaccineo] W ol AT A A o3 vaccine
% mucosal immunityE 113 3 vaccine MES& Ao AHF S
dAZolt. 2gdkE E33 ol ®”lvaccinesd 2% FAFH
H o (systemic immunity) 752 7|3 A Y Y HAA42

283 wol¥ + YUY, Ty HIV-19] 3% 7]&

i

o

vaccine®} Y8 mucosal immunity 5 & 313 A Zoo

A vaccinee 2A 9 AHYE AF7|7F 5 Aol
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Al 2 A. Mucosal Immunity

Abg e FSde T8E A ¥HAYAA (common
mucosal immune system CMIS)7} £ A3 o] A 2 &
A AA HAg4y F4dRY 9 FFAH Y #E(drawing
lymph node)® A9 #H <4 33ZF (lymphoid organ)? B <
o] o] F o, 1B E o= & I WA {FEHY T
E A9 A xE "k Zo] ey A E9. £33 H:
(tonsil)o] 4+ Peyer’'s patches 3% #Z< F=4d @ dg=x3F
(mucosa-associated lymphoid tissue)E o] HAA WA [T
of A Ho=z ZAHEIGUE RS FAY AHHdolh, I H A
BANAMN = Eold 89 microfold Al £(M cells)?7} ¢ 3%
A B A9 olF F&d o A% #4 X F (lamina) ¢
79 #FdS Y ¢FY B YdH+YH macrophage F&

dendritic cell2 & 7} 3 3 antigen presenting celld] E 33 o

2 AYHF S EZ mucosal immunityE o7 A H =4, o
@ &3 dendritic celld AF+ FHeS JAELoH
interdigiting dendritic cell 2% o 2 nt¥ o] <A (lymph
node) ©] &3 F UAuAH T AXEE AIJAA FLEZA
AXAY 99 FE8A d9(20,31). 28 2= HIVZE M A
¥ 93 mucosal area® ¥ ¥3t dendritic celld] HEE
S DCE carrierZ 39 lymph nodeEZ SAXA H L

.._12_..



lymph noded| 2+ JFA71Y A XV} antigen presenting
cell(APC)?l DCel 98 #HAAEF HIV-1d HIEHEE
AIDS #x¢ A7zl A A lymph nodedl A& A3
HIV S4o] ##EY = Aol th(17,19,43). B cell2 dendritic
cellel 8]3t9H <3 APCEZ M ¥A WY HE mucosal area
of APHd WIS FE3=dH, ©f 4F mucosal aread
macrophage”Zt AX & BBAHYZAA IL-59 IL-6 S FF
Al 7l = £ mucosal aread] Bo] £A3t= IgA-A A4 B A+ A
¥o 35 53 A ©v(31,39). Peyer's patch Z2& 34
A A" "HAgxZA FHHd= E O OXFT T A 3 9}
I[gA-producing B cell®] AFA 7} o] EA3=d o 7]
o] ol IgA-ABA B M ¥7F Peyer's patcholl A &
GAE AAX Yoz HENZA oy CMISE AARA =
27} Z 7% o] lamina propria 2 HE S X E VAR A o
182 2 lamina propriadlve A X9 F7F B Q535 2

o}

Al 3 A Mucosal ImmunityE 3 FH o=

7+ 23+ AIDS vaccine 7%

Mucosal immunityE %3+ AIDS vaccines 71
7] 3 g3 7#e& HAFgol AHIPHAY. cholera toxin®]

U} E. coli9d exotoxin & mucosal immunogens A£ &
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A4S IL-2 A4 a0 g HAEFHe AAHE vl
IL-4 A& 4TS wx kol HAEF 4o FAdrh(39). 2

= 2 & o 3 mucosal

5 =
immunitys S7HA A FA HE=R(H9) ol YL vaccine
b A AEY AT MEAE
= AAd "Fol FIHHA

= o (59). ol & A= SIV-
£ °] mucosal immunity® FE3E dFAAME H YEL

(36) ¢]& systemS HIV vaccine Mo E4HE A¢ &

gt

A3E 7R FFE AS Aol F+H microencapsulation

ol Mg A ol FYES VAl capsuled AA F A

{

FE2E mucosal areaol Al FFEHE Fol & o] 23
713E Add FHdHE ARG ZHolFE=2 IRFHOE

mucosal immunityE FE3+= ¥ o]th(35). o] S Wb

o2 WE SIV vaccined AA WY FES &HAH A357|4H 2
E7NE B3 Aol FYU3 F SIVE dsole AAH A4
719 ZdAzl A3 SIVZE Aol AAEHAT(34). 218y
o] @ microsphereo] 93 vaccine 9+ HAAAHAG R Huk
d HGol 23 E OFEE FUXFY HEXZHES HFY
Folof 3= ol H wo] HotUT.

o R olE mucosal immunityE 71 & FH o=
=3 F AdxE AE A A mucosal aread] FEE O Eo] AMXE
= A ol i F(cytotoxic T lymphocyte ; CTL) AAH} 3HA

B AYHA S 53 3719 423785 T8 HAHEHS

viruss49d Aolt}. Meitins(36)0] &3k A XF wvaccinia

_14_..
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virusE A}& 3t influenza vaccine 97, Rotavirus 9 % 4
2ol Hurg ol  rotavirus-&°] AHESAH T dIFF
(rotavirus-specific CTL)9] AA ##(42), 539 reovirus
serotypel. 2  Ho HeEHY {FXEA  Peyer's patchol
IgA-producing B cell# virusel] £o9°]3 CTLe Y% HF %
= A (32), herpes simplex virus glycoprotein BE adenovirus
o} A2 TF7E T WA HASH FHUFo &
=

3. Herpes simplex virus Zgo] AAEE 934 3(21)

Iy

= virusol 9 & mucosal immunity’} &3 A o2 FLERFH &=

Aol ¥ HY, 2822 oy HYHHE FE3F virus

i

Z vector® /M3 o 7)ol HIV subgenomeg #A|XT &
4% HIV-19] W3 mucosal viral vaccine ¥ % 7} 5 3
e} A ztE o

Recombinant viral vaccined] A A3 A E&EAHES I H

2 M vaccinia virusE vector®Z 3t vaccines 7l 3}
A= A7 2ol A&FEAT Vaccinia virusye 231 kbp9
2 genomeS 7} pox virus group® virus® €= # A
A8 A Egol 9 viral genomeo] HA ALY F U= FH
ol glo] ol YPHAFEH FAAXZAAM vectorE & 3l
gk}, o] vaccinia virus vectorE ©] &3 o2 groupel Al
HIV-19] env 3 A& A FXH S recombinant viral vaccine
candidateE 7§23t % 29(9,23), o] & macaques s ol A
Holl FA3 A env F-A i3 HAWIZIIH F Xk

CTLE 2tz} el s Quh(1654). 2% SIVE e w3z

in
i

iy
tlo
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vaccinia viruso| M X3 Yz ol A CTL ¥H§ S XA}
A=l SIVEY gag w A} A X3 € vaccinia virus®E 9%
olof A AHHOZ CTLE A X3 Aol w3 FH H(52)
=3l vaccinia virus®d 23 8&& Fol7] 93 HIV-1 §3HXA
&t 3FA v-interferong fusion proteinl. & 2 HA] I = A F
= AYHAG(22). o] 437 mucosal immunity A EE 9 3
U % ¢F=34% vaccinia virus® g5 o uv}(55), old of =
3l d vaccinia virusE A8 3l A X3t recombinant vaccine
€ vaccines o e AP A aHFHoE WHAYS &L
A ZEUHR(12). o] & AFdZFAAE E W recombinant
vaccinia vaccines A€ ¥ 4% ©WE immunogend FH A
booster injectiong 3+ % vaccination }A o] ¢ & F 5 o
oF & ZolH & ofF g Y= EHUY StdE HIFAFE A
ol Al vaccinia virusE F YT AL AP =7 FoF AIDS
vaccine 72 & ol & F¢ BS A7t A3ggojor &

Ro w2 AZtEvt, Adenovirus A el g UHEI AFES

A& 1970d ] %= ¢k=3% Adenovirus vaccine°] 7123

t}(56). ©] viral vaccine® mucosal immunity f+E%°] 3t}
= AbAl o] ¥+ & % H A recombinant vaccine 7] 2 Fo] o]
Al £ 5] of 2k + o o] & vaccinia virus & ¢} 22
genome(35-38kbp) & PR A A & d 3= T A A} &
full-lengthE& virusoll A ZF A A viral vaccined BAE
A= HEg H dwiFoly. Chandas(10)2 Type 7

adenovirusel HIV-19 env FHAE X33 o] wk
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B3-S 422 /I Adenovirus 4-env A ZF virusy env
gdwA o Z2% LA boostinge] HALoY FEH HHYUS
o] MXEA WHRYZoIR=A oYY ™ mucosal immune HF-&
oA =A== B AA FUAY. 218 o] adenovirus vector
o herpes simplex virus glycoprotein BS A Z &3 viral
vaccine< 433 Wolygo]l ¥& mucosal immunity$}
herpes virusol Ho|Ad & UHU = CTLE EHHSE Fk
8l Aol FAHJTHR2L). 28 Y o] ¥ human adenovirus®
HdgdAdol 7F3 DNA tumor virus® 2o zhebg &= ¢l A 9
A 7R AHESE do7|BE ofRAE "ol AH A A A

F o vaccine /29 viral vector®2 A€ AG$ HA

B4 e A sAH ok & Aolt}

Al 4 A Poliovirus Vector

Poliovirus= 7,400 702 H7]2 4= (+)-sense
ss~RNA virusZ FAA7 L-4-3-4 F 2273 & AP A<
picornavirus ©°| o (Fig. 1). ©& picornavirus® 2 o| o]
virusk SFAFEY ZIHW viral genome®l mRNA=Z %

£33 WA e 7 polyproteingd WE I o] Ao viral

..1’7_.



specific proteased 23] processing EH WA  Leader
peptide(L) <l 4719 Fxd%{VP1l, VP3, VPO(VP4 and
VP2)}3 RNA polymeras(3D), protease(3C) ¢ 7|54 o
WS- YFE 31 polymerased] 2 & 2l& genome replication
o] 4L IF =F A E cytoplasmol A assemblyZ} o)
oo}l =FAXEE 331 progeny virus?7t ALtA T (Fig.
2). Polioviruss picornavirus = o A % enterovirus® 9K %
7o AV Hs T HAEHY oYY AFF AAAHEAA
St FFAAAE &4AF S 2 poliomyvelitisE d 2.7
t}. o] Aol 73 kA A poliovirusd FTELAE 9 3
37FA] °F =

type2, type 3)°] 7{EEHo HMAAHSE AR EHIYG. o

3l ¥l polyovirus vaccine strain (Sabin type 1,

vaccine strain < °FA ol Y 3] neurotropisme] §1 F
(intestim)ol} Al9h 2399 F2AHIL ABAXE= F A5 A Fo}
T3 A S E mucosal immunityE F+E3HAE poliomyelitis
E FE3R &=, 28y o] 5 Sabin type 2% type 3
] & & Hlxolrl+ 3A ¢ polyomyelitisE 2 3E A o]
H ot ¥k Sabin type 1 strain< o} A 71X H T
T2 drl Had Hol gle dAF vaccine &2 ¢
A 9loewvg o] type 1 strain® YE vaccine /B¢ viral
vector2 °l &8 AT FHE Yl HYaEsE HOY
H BZaT Yo live viral vaccinelL. A £& FHE 7]
g F A Aol

Poliovirus® 8] & RNA virus©] 7] & &} X % genome

_18_



size: A3 FZE2&E dEdoig, 19811 Racanielo®t

Baltimore (49)el ¢} 3] infectious ¢cDNA clone¢] A & H A

gene manipulatione] 7}5 34 H A o8 7R BAAYE G H
A AFE T AR Y FZX9 subgenomes 9 7] o] A
oz WEHAA FHAY (Fig.l). I F Kohara F(26)
Sabin type 1 Strainiﬂ cDNAE TASSH o 7]o SV40

replication % transcription signal& Y& ZFFA o

52
cDNA cloneg HE3tn=2Aq HFF9-E polio vaccine WAl
gene vaccined 7lsAd & AAMsAT. 28y o] AFEH=
poliovirus gene vaccine X U+ poliovirus cDNAE vectorZ

o] 8 3t recombinant chimeric viral vaccine 7]%o] ©§ B o]

o] & ¥ o] St}
Poliovirus& ©¢] £ 3% vector /I AA 3 FFZE Y
o] APt (Fig.3). HAE  poliovirus® major

outercapsid proteingl VP19 immunogenic epitope¥ F&

i

foreign peptide 4 A2 A& chimeric virusg TE=

Aoz APEJon, FHAES capsid

AAE A A3} o7 vaccine + A A

Almond group

protein®] ¥¢§ =

= Ol %L €
= /g]:l-?}"_?' O

Ul o 2 (Fig.3a) % 93 University of Reading® J.W.
2
]

E capsid protein WEH  vector®
co—-transfection 34  minireplicatione A3 o E
vaccinel. & 3y = 47+ =E(Fig.3b) University of
Alabama® C.D. Morrow group®l Al ZddFoln AHAE

vaccine FAAE  poliovirus c¢DNA9  cloning &d
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poliovirus—specific protease® recognition siteE viral cDNA
o] cloning sited] E U3 A virusd A 2 FHog = H £
Fol SleHA X virus 5 2] Al foreign proteing A& FAE

P, Al —

T 90 ¥ recombinant chimeric viral vectorE NMEsdad = o

T Z (Fig.3c) University of California, San Franciscod R.
Andino®} New York Lederle-Praxis Biological® N.M.
Mattion®] o] &2 & ¢ +9 leading groupe]t. T &L o &

Zy groupd @7+ & F4 AAM33 HHIxA S}
1) Epitope substitution

Burke & (6)< poliovirus® crystall 321+ & 7|2 =
poliovirus capsidol A major antigenic siteE FAHI F
Sabin type 1 VP1¢ immunogeinc epitope ¥ F & Sabin
type 3 fragment® X #3% ¥ Hep-2 A Xl transfectiondt
o] poliovirus chimeraE WE3NL AP FENA ©] chimeric
virus® Sabin type 3 o] 3 HIA[FESS FQ FHY. =
3t 27& group®l A+ Sabin 1 c¢DNAS2 VP1 § Ao A Z &
A gt &4 Dra I siteg 713 cassette vector(pCASL)E
51 o7]o] HIV-1 MB strain® env gene & gpdld 1871

=% chimeric virusE AAtstd HIV-1e] o3t
FHeAdT d9FEsS FASAY. 21859 A4¥ A w=
H polio/HIV-1 chimeric viruse] 93 A4tdH 3 A7} gpdl
of HolAd& YetAL. ® o FEAHALS F Fo vxE H

....20_



ol X g7ty HIV-19 &85 uYetdx HIVe 9%
syncytia BAE JAZHT(18). L& groupol A Jenkins

5(24) Y3 vectord AT YgS T3 human

papilloma virus type 169 major capsid protein%] L1 ©W
% 1670 amino acid sequenceE Sabin cDNA9 N = & ¢ 3
QAL T cloning3td recombinant virusE A 4k3} i
olE E7d WYY T HHS FH3I Ay of FAUL
< F<

&} A T 19921 Dedieu 5(13)2 Sabin cDNA$ VPI1

parJ

E.colidl A] AAF¥E Ll-fusion protein¥ ®F-E 3+

region® Sal I - Sac I AR A siteE =Yt o749

HIV-19] principal neutralizing domain(PND) F# & Zol &
gt QXA F FHHoE HAIT 2719 chimeric
polio/HIV-1 virusE %HEQAY. o AMEI virusE 7]E9Y
HIV-1 33 A ¢te] vb3 2 E7| oA HIV-19 338 A
s AT Z2FH A virusFd Y7 ¥ F =

st 2k HIV-19] Eold A9 frFo dtts Aol iy

t}. 29 TrachomaY sexually transmitted diseaseE Y 2. 7]

i

= Chlamydia trachomatis ©| W3 vaccine 7H¥EE 9 3
Murdin S (40)2 poliovirus Mahoney c¢DNA¢ VPI
anigenic sited] A B A cartridgeE HEI o 7|9
C.trachomatis® major outer membrane protein (MOMP)<]
neutralizing epitopeE cloning 3l9 recombinant poliovirus
E T ol E E7 FAFY 3} FHS AT, o #

d3E 4T ZH# £FEd3%F MOMPY  synthetic
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neutralizing peptide® Immunizing3dt ZA Xt} 10-1008j 1} 3}
A7 22 AS A s e o A7 in vitro®} in
vivool Al wj- &EH}H O =2 C trachomatis® BBA L F 3A
10+ AdE X3 3T 3 gpl20<t 433+
CD4 antigenk o] 9 H| g WMo Z 13-23 amino acidE
poliovirus Sabin 1 °} cloning 34 recombinant virus& ¢
& e ol E 3} 9YUSZ monoclonal antibodyE A AHE Q) & of
671 2] Tclone®@d A < 5717} soluble CD49t % wr$3t= AL

H 33 o (51).

2) Poliovirus minireplicon

Epitope substitution< I & A& SHAA i F o 25
amino acid ©°]A 9 foreign antigen< A4 3™ assembly ol

27} M A recombinant virus7t AAHA gomz Al

o 2 7}FA vaccine HE S H$ vector2EE HE HUXA F&
HhH e Aol olgd dAHS FEI 7] f3 University
of Alabama® C.D. Morrows ©o}d poliovirus cDNAY
capsid T+ 38X F 99 dF T HAEBE AAS A9
full-length vaccine 4 A& cloning$ Y& ©]& in vitro9l
A poliovirus capsid protein  expression = vector®t
co—-transfectiond} ¢ defective vrius particle¥] minireplicon
2 ¥d< U5 °lE animaldl FASLA vaccineZts & &

3t 2)vd. Choi E(11)°] poliovirus VP2, VP3E A A3
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of 719l HIV-19 gag % pol +HdAE A AAH e RNA
E transfection A L9 RNAVF M X oA S 2 2y
¥l Aol FHAHAoH EF ZFLE groupolAd ©] RNAE
poliovirus capsid€ % &3+ recombinant vaccinia virus$t
co-transfection Al #H S W polio/HIV-gag =& polio/HIV-pol
minireplicon®] encapsidation® 1 . X vaccinia virus thAl
wild type Sabin 1 poliovirus® co-transfectiond] =
encapsidation H o+ Aol FAHO vaccine vectorE: A Y
7oA S AAFHTHU46,47). =3 o] group? Porter 5 (48)
< replicon®l 9 ¥ M X7 55 kDa & Gag 98 A&
¥ootyEtda #@vld E4ZF3 o ¥l  plasma
membrane®| posttranslational modification® =2 T & H
7] WZel FEHO2E wild type @I W3t R A

°Cx HYs wEE A oty FAFE AY. HdARE o] E

< carcinoembryonic antigen(CEA)-S capsid site(P1)E ¢ #

3] A A% poliovirus vector®l cloning3ti ©]& capsid
protein® % & 3= recombinant vaccinia virus (VV-P1)%
co-transfection 3} encapsidated replicon & AR4FsE &
o] & poliovirus—-specific receptorE T H3I+= transgenic
mice®] 8 ¢ 8o CEA-specific antibody7} BAtE = AL &
2 3k Y (2). a8y F4go] glE defective virusE
vaccine2 2 A8 ¥ A §$ viral vaccineolgr] XEU&E
immunogen®. 2 28 7l5A° F° mucosal immunity &

TES FE2T £ deA 428 2¥T%3 in vive &
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ol A co-transfection®l ¢ 3 complementation &3} 7| | &
S goemg AA o] systemS AL A L3 GAH Y
vaccines /¥ s AL B AV S AoeE H

=

3) Autoprocessing poliovector containing newly

added 3C -protease recognition site

A2 Andino )9 93 AAEY poliovirusE
vectorZ ©| &3 vaccine 7L M2 systeme 7|E9Y <
HZ WA ArtA FARES BAE wg It A A=
modelo}l &} A T}F. o] & poliovirus-specific 3C protease
o] EXME 43 3Cd WP cis-acting siteE  poliovirus
cDNA$9 vaccine cloning sitedl A Zo] U3 WHO=E
vaccine vector @3 FET. dFEES  picornaviruste
subgenome©] GIn-Glye 2 9Z2Ho Qe 3C protease’l ©]
BAE QA3 A= o 2 A functional protein®] % E o] A
3L viral assembly® Yoo (Fig.d4). 2AX protease= 2 -&
st X"k o]l A9 P1/P2 sited cuttingol A dE 1 long
polyprotein processing® WHHFEF & 3C(or 3CD) protease’}
g 33t (15). Mutation 489 &3H Gln-Gly7l © & o}
Mt 2 vtEd virusF Aol HAHAY BAS HAHAU
o} (25). oldl EHEAHE o83 foreign geneS poliovirus

VP4 &9l cloningdti foreign gened VP4 Apolo] 3C
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protease-recognition siteE M=o E¢§ 3Jo= o]

recombinant poliovirus7t 4% 74 -% foreign gene product
= A FAAHY, 3C proteased FH Lo 3 AAFHEE
chimeric viral RNA+ AAAQ  capsid Yo 93
encapsidation® 1. foreign gene productys™ virus 4] ¢t A
& Ao FYPYozE AAHLFOZE recombinant virus ZFH HF
A He ZAHAA He B AA4Hd HIg S FEIA Ao
RAolt}h, o] &L Mahoney cDNA cloned initiation codon B}
2 gL A F/F9 vaccine &2 MY foreign gened
- Cholera toxin B (CTB)¢ 537 amino acids, influenza
virus A hemaglutinin ¢ 100 7| amino acids, HIV-1 nef
protein® 207 amino acids, HIV-1 pl7-p24 fusion protein
2] 363 amino acids % - cloning 3}3 foreign gene$
3‘-end®] 3C-protease recognition siteE Z U AT, 9]
recombinant DNAE Hela cell®l transfectiondt< chimeric
recombinant poliovirusE& %&=tY S poliovirus receptorE 7}
Zl  transgenic mice(27,50)9} monkeyol Y9 A#A mucosal
immunity 2552 XA} IY. olse AP wEw, 9

system®&] A% 40049 71 ¢ o}v] =47 A] poliovirus vectorel

cloning®o] 7}%38lY Z2A&£%2 % wild type polioviruse] 3] 3
2 o7t YU, EE foreign proteind E Ao uw
virus FAHEE7 J¥E E7E AT TEFHLE
poliovirus genome$ 15% A X % & foreign gene< H| 1L

3

ol A3 A wHEY A Z3I poliovirusy Z=Adx A A

_25_



= TA & A2 YEHO(A) HE3 o] recombinant
poliovirus& poliovirus receptor® 2 &3} transgenic mice
Ao FA3Y &9 foreign proteinol w3 FA A Abo] &
AFHAer oE HUFol A FA(rectum)o] FYP3 A 251
Al mucosal immunity’} X5 Aol FAHJG., o] %
H] =3k A] 7] o] Mattion 5 (33)2 Sabin 3 ¢cDNAE vector®
VP4 ¢33 VP1 Hool Ztz} 3C protease recognition site2t
multiple cloning siteg& A 2¢] = Y3 cDNA vectorE 7|
3 1 o] 7} ol rotavirus outer capsid protein?l VP73
Hepatitis B virus surface antigen® Y5 & cloning3}
(14) Vero celldl A recombinant chimeric virus® 93 in
vitrooll A ol & ¢ RB3H EAHS ZASUY. oFd =
W Sabin vector® A+ ¢ 300 base pair BEIA
foreign gene©| B & stabled} Al passage® v, 4 YLH 4
A7 F AF BEAHFA passage FAONA FHA AL o)
dojd 3t} One-step growth curve A& oA
chimeric virus® SAHEFE7F oA F vl =W HF
virus titerx original Sabin 3¢} H| & 108 A ¥ & HO=ZE
AREHAY., 18 Y o]ES immuno —-precipitation A o=
#d¥E vero cell lysatedl A VP70 23 H= RS w3 T
T AAY. ole} & AFEL AFH F =9 vaccination$h
T HAEES QA" F YEANA e JFHA = ot 7Y &
Yo W3 vaccine &2 AlE7lF A F & © dFEHoF I}

AA AA7R L AFEHAEL poliovirus 7} vaccine 7|2
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9] live vector® "W $ S L34 AL E & gogdE ==
2 O FA3A & . 53 & AIDS vaccine 7|9
A A ZEE 3 Q¥ mucosal immunity  E9 % poliovirusE
vector2 ALEd A% ¢ 23FHA AHYE 7| F A&

Aoz oiddr.
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Al 1H AT+ d WE

1) Poliovirus cDNAE 7} A recombinant plasmid &4

poliovirus Sabin type 1 cDNAE H 74 %9 A. Nomoto
ALZ R Y A FWot ol&E T7 promotor®} 1 |FHAE 7HA
pTZ18/R plasmidg EcoR1 sited] cloning 39 Sabin type

1 cDNA-containing recombinant plasmid(pTZ-pVS1)E &
Q3 T},

2) Multiple cloning site?} 3C protease cleavage site = $

Sabin c¢DNAY 5‘-noncoding region ©FA ZH(sequence
number 740) Ff o F FHAE dA =EUE F ==
2 Adgd #HQ3 ZE plasmiddl A unique A YEIY &
A3 E A sites (Sstll-Apal-EagD)3 3C-protease 2@ HF Y E
subcloning, ,site-specific mutagenesis WH O 2 A Z o] L ¢
8 al(Fig.l) o] F & DA ¥4 F recombinant plasmid®]
A X == B9 A3 HFHOS=Z full-length® modify
El recombinant plasmid(pTZ-PVS-3m)E wE&SJv. E 3
VP3/VP1 junction 5 9] o multiple cloning
site(Apal-Hpal-Xhol)®} 3C-protease cutting siteE A} 2 9]
%1% plasmid (pTZ-PVS-4dm) & ¥ 2(Fig.2)8 3} A&

AR AU,
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pTZ-PVS(1) EcoR] \

Pstl digestion
Self-Ligation

Site-specific modification 1813

pTZ-PVS(1)

Sstil
EcpRI Hpal

N\ e Pt

7440

Pst1 (1813)

l Pstl digestion

Fragment Elution
7440

LPstl

EcoRl

pTZ-PVS/3m

o AW ————— —_— - st ee— - r— - T R - - wEETEmTr - - T ramn a e un ' . aEen raa . I I W .

726 771

M.G A QV s 8 Q K

sstll Hpal  Eagl — {

CCG CGG GTT AAC GGG CCG GCT TTG TTC CAA
P R V N R P A L F Q

T T TIEEETES -  EEITT - CETTTEEwE - -- fms - mse el - - == ST "EEESTE | LEEFEEr  TEREJE FJ

Fig 1. Schematic illustration for the construction of pTZ-PVS-3m vector by adding

new multiple cloning site (Sstli-Hpal-Eagl) and 3C-protease recognition site at the

N-terminal region of poliovirus Sabin cDNA.
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PVS(1)IC-O(T)

pTZ-VP31/m

Hindill
\/

(GAGCTC)Banll(Sstl)—/

3520

pTZ-PVS(1)

Banll{(GAGCC/C)

PCR
878 _ v 3531
[EcoRI pollTd CUNRA 1Ball}
PCR fragment
I EcoRl / Sall pTZ18/R / EcoRl/ Sall
|
Ligation
| Site-specific mutagenesis with mutagenic primer
EcoRi
EcoRi
— Banll
1
905
-—, rApal
2480 _j-'[H al
~ LXhol

< Banli EcoR| Banli(GAGCC/C)
Sall
Banl 8anll / CIAP
Elution (2.6kbp) o Elution (7.74 kbp)
W ngahzn P
EJcoRl
antl
—F
905
\—- [Apal
: _}{Hpal ) 1
pTZ-PVS/4m | ~Xhol
Hindlil- raso  (10-34 kbp)
EcoRI" f
Banll
I i |
. 2468 3C 2497
i < VP3I— ¥ VP4 —-»
5-GCG CTA GCA CAG/GGA TTA GGT CAG ATG CTT-3
A L AQ1IG L G Q@ M L
e Hpa! Xhol B “'-hh”_““"‘“"“ﬁ
CCC GTT AAC CTC GAG AAG GCA CTT GCG
P V N L @ K A L A 9851{—
\ | 3C c /
Fig 2. Schematic illustration for the construction of pTZ-PVS-4m vector by adding

a multiple cloning site(Apal-Hpal-Xhol) and 3C-protease

junctional site of Poliovirus Sabin |
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3) Plasmid®l A recombinant poliovirus A AF

ATFE L AR 3C-protease cleavage siteZl =Y €
Sabin cDNA-containing plasmidE in vitro transcriptionds}

o recombinant viral RNAE ¢33 o¢]& HelLa A X

transfection A # progeny virus® Ao R E 33 Y},

4) Progeny virus®] A3l A X A}
Recombinant progeny virus® S 24 %, A& 42 A o v & A
Ao ¢kAH A, enteric virusg EA<Q pH stability, 3¢
d FARAAF T, ATH EAAS AP I vl XA 3 Y.

| .

5) p24E W& 3+ chimeric poliovirus A

1983 (Fig.3)%} #o] HIV-1 p24 +d A% N-terminal 169
amino acid 59 E pTZ-PVS-3m ¢ multiple cloning sitedl
cloning 33 ©]E in vitro transcription ¥ HelLa cell9)
transfection 3t chimeric poliovirusE& €A 3dt 1 ©] virus’t
3 H HIV-1 p24& W 4E3=RXE western blot 4o =2 %
d I} HAT.

6) Env library A4 9 &g A

Env library @4 & 93 V3IE T4 22 random sequence

{5*ATT AAT TGT ACA AGA CCC (AGC)AG)(AC)
A(AGC)C (ATCOXAC)T (AGIACTIA AAG)A A(AGT)A
(AG)G(AT) ATC (AC)AGC)T (AQ)T(CG) GGA C(AC)A
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\

HIV-Poliovirus Chimeric Viral Vaccine

) tat
HIV-1 / arev\‘E oo ]
gag [ vif ] @ B TR

3C
Protease

_&E’_ALFQE_AQ-—-

Eagll

--- MGAPR
Sstll

3B

Protease

\
O——— *&vpo VP3 vm]zx-x'zalzc ‘SA 3C 3D
o

oG oG oG QG QG GG
polymerase

Poliovirus RNA (Sabin)

Transfection

4
HelLa cells

vp3d 2A 2C 3D

~L
HIV-1 p24 Chimeric poliovirus

T T rEE ket TTE N AL b e =S "I TE AR &R -1 [

Western blot with anti-p24 antibody

\ /

Fig 3. Experimental flowchart to construct a chimeric virus which express HIV-1
p24 when infected. DNA fragment of HIV-1 p24 was cloned into Sstll/Eagl site of
pTZ-PVS-3m vector. Recombinant plasmid was transcribed into RNA and then
introduced into Hela cell, resulting in the production of chimeric poliovirus. The

chimeric virus was tested for its capacity to express HIV-1 p24 when infected.
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/ V3 LIBRARY CONSTRUCTION AND SCREENING

HN-1 env gene

PCR
Digestion with EcoRl / Xhol

Sephadex G-5C column
Ligation with 3 ZAPH DNA

Packaging

TN

l Plaque-lifting

£

NC membrane

i Screening with AlDS patient’s sera

= -

corresponding plaque purification
i Sequencing

A4
Analysis of V3 vanation in each individual

Guessing the frend of V3 variation

Fig 4. Schematic illustration of V3- A library construction and screening with AIDS
patient's sera. Synthetic random primer(119-mer) corresponding to the V3
sequence was targeted to PCR ampilification and ligated into A -corresponding
restriction site to generate A-V3 library. The Library was screened with Korean

AIDS patients’ sera. Positive clones were sequenced and statistically analyzed to
identified the tendency of env gene variation according to the AIDS progression.
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GGG (AC)AGA  (AG)CA (ACT)TT (AGT)HIAT)T
(AG)CA A(CT)A (AG)(AG)A (ACG)N(AT) ATA
(AGI(TC)A GGA (AG)A(ATC) ATN AGA (AC)AA GCA
CAT TGT AAC ATT-3'} & A 38taL o] & targete & &
€ 9l EcoRI site®} Xhol site’7l A 7] =% PCR primerE Y&
o] (5'-GCTGCAGGAATTCAATTAATTGTACAAGAC-3’
5'-TTCTAGACTCGAGACTAATGTTACAATGTGCTT-3)
o] random sequenceE PCR=Z ZE3 ©vS& AZAPIII
cloning 3} env expression libraryE A3} olE&E
rabbit-anti gpl20-antibody ¢t 2y 2} AIDS 2} AlA A
< ¥ O 2 screening 3+ positive clone ¢ sequence®

uk3l 3 o]l & E A A st AIDS R3] wrE V3 sequence

variatione H X ¥4 3 A Y (Fig.4).

7) BCGE o] £3 mucosal vaccine 8 75 A XA}

E Y7/ F mucosal vaccine A4S ¥ live vector®
BCGS Ag 7t & ¢otE”] flsl 29 59 AAHE 7 A
HIV-1 p24E BCG-E.coli shuttle vector?l pMV261 plasmid
o cloning 33 °]& BCGel E=dste] 2@ oir g FA3
t} & guinea pigoll WIAA AAA A WuS(DTH)H FA

A EE SAHB AT




/

Ta
..
.
a

RUS

Protease Reverse Transcriptase Integrase HIV-1 genome
ssps0 [ 015 | po

RNaseH

15?%
AI p24 pDK101/Xcm!
e ~
l Ligation
pDK-p24
Ncol / Klenow / gel elution
v
[1 p24 __j
| __..-*""';Pstl
. BeimHi Pvull I Hirl'odlll Clal Sall
l |
Phsp |ATG GCC AAG ACA ATT GCG GAT CCA GCT GCA GA A TTC GAA GCT TAT CGA TGT CGA CG
M A K T ¢+ A D L
e MCS T
Phsp] | aph | o E] oiM |
H""“H-.,L____“_ _ .__.._..’, .:_’_._ ________ T
Expression BCG—» Yes
>
(4506bp) Ecoli—+ No

Fig 5. Experimental flow chart to construct recombinant BCG which produce

HIV-1 p24.

HIV-1 p24 gene was cloned into pMV26lshuttle vector, andthen

introduced into BCG. p24 expression

heat-shock promoter was also examined.

in BCG under of PMV
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Al 24 A48

1) Gene manipulation of Poliovirus Sabin cDNA

Poliovirus Sabin I ¢DNA & pTZI8RY EcoRI sited
cloning(pTZ-PVS)3} 31 N-terminal 9 MEZ2F FHAE &
N3] & EZE 5% 1813 bpE subcloning (pTZ-PVS/5)
Ak, 28 19 A% ZES mutagenic primerE Ab£ &
pTZ-PVS/5¢] 1initiation siteo] site-specific mutagenesis®
multiple cloning  site(Sstll-Apal-Eagl)®  3C-protease
cutting siteE AN z2Zo] EY3dd pTZ-PVS/H5-3mE cloning
3t 4 T} (Fig.1).3m primer ol % o] A4 3709 primer A}-& 3}
o] N-terminal & M-G-A/Q-V-S- A}o]o] Sstll-Apal-Eagl
site?} 3C-recognition siteE X¢3 32 3C-cutting F
N-terminal®l myristoylation siteE 2ol 37 93 Gly 2]
F ME B pTZ-PVS/o6-m, ¢ & o Gly 271E 3
Mt 7R pTZ-PVS/5-2m, MN=Z2Z=93  sequence?

G/C-contentE Y FoF7] 93 multiple cloning site&

U')
I—-i
E
’U
+-4

-Xhol& & HpFof F& pTZ-PVS/5-2m/1 A Z#
plasmid & E} At EI HogEgE vector TS 9
viral ¢cDNA ¢ VP3/VP1 @435 ¢4 Apal-Hpal-Xhol site
¢} 3C-cutting siteE AMZo] EY3¥ pTZ-PVS/vp3l-4m
plasmid (Fig.2)® A I Y. o]E subclone & Sabin
cDNA®Q correspondin siteo] X &3l full-length ¢ A %3
cDNA plasmidE A 313 .



2) Recombinant poliovirus 343
Full-length recombinant poliovirus c¢DNA(PTZ-PVS-m,

2m, 2m/1, 3m and 4m)E YA 33 sequenceE FHRIF F
(Fig.6)°] & Sall 2% linearize A7l Y5, in vitro
transcription 3} 4 A & RNA(Fig.7)& HelLa  cell9]
transfectionA] A recombinant progeny virusE A4AF 3

o} (Fig.8). pTZ-PVS-m # -2m< progeny virusE A 3

2 3 o9, -2m/1<S transfection tl o} =& Al plaque
E wEle ey, %3 progeny virusve HIEAH o Y
F Yol ¢¢o =2 vaccine /MY vectorZ2 AR & F gloE
2 0 ol AdTFEXNYEA FUutk. 21¥ 8 cDNAd A &
A% RNA transcript® Hela celldl transfection Al S ™
wild type Sabin & PVS-3m % PVS-4m A %3 virusol

o] 3| wtE o] 2 plaque °| 9.
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A l X
A
A : G|G
At G i -
C :
c 30 2501 5 N
: A : C
|| : A :
c T § G
T : T , T
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T G : C
A T ' = A
G A |
A G G
A ) | G
T C A ‘
o T A
a G ' G
Eaql G A
T A G
G | ‘ VP1 ' Xhol
T C|
G
a 1T T
- l G C
VP3
Al M G C
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: | s
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G
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—

Fig. ©  Newly introduced multiple cloning site and 3C-protease cutting site were
confirmed by sequencing. Each panel shows the sequence of pTZ-PVS/3m (A)and
/4m(B) around the mutagenic area. Multiple cloning site(MCS) and 3C-protease
cutting site were newly introduced at the N-terminal region(745/746) of wild type
Sabin and VP3/VP1 junctional site (2482/2483). Newly introducted restriction
enzyme sites and 3C-protease cutting sites are indicated by (}) and horizental

dlfOWS.



M 1 2 3 4 5 6

Fig /. Synthesis of RNA transcript from wild type and recombinant cDNA of
poliovirus Sabin 1. Linearized c¢cDNAs of about 0.1 ug were transcribed by T7/
RNA polymerase in the presence of RNase inhibitor. Each lane shows RNA
transcribed  from  linearized cDNA  of  pTZ-PVS/wt(l), pTZ-PVS-m(2).
pTZ-PVS-2m(3), pTZ-PVS-2m/1{4), pTZ-PVS-3m(5), and pTZ-PVS-dm(6
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(A) (B) (C)

Fig 8 Plaque formation by transfection of RNA transcript. Hela cell monolayers
about 60% were transfected with lug of RNA transcripts synthesized from
cDNAs of pTZ-PVS/wt(A), pTZ-PVS-3m(B), and pTZ-PVS-4m(C) in the presence
of 500ug/ml of DEAE-dextran. Transfected cells were covered with 1% low
melting agarose-DMEM supplimented with 5% FCS. Two days after transfection,
cells were stained with 1% crystal violet.
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4)  Biochemical and immunological  analysis  of

recombinant poliovirus

Recombinant virus® transfection efficiencyE® X A}3+ n}
¥ 13 (Table 1) #Z9o] Sabin ¢ 7% $ pathogenic 3t
Mahoney o W& ug 9 20 8] o4 transfection
efficiency7} 2%, 228y o] oA EH Sabingd F#3
vaccine &3 & YEBHUWIEE vector® 3= AEX P virus
2l PVS-3m# PVS-4dmE oA E efficiency ol &3¢
gtal i gdEy. 28 Y PVS-m ¥ PVS-2m< transfection
Al A & progeny virusE FAA XIHoeH, PVS-2m/1
transfection efficiency”?} Y& Yo} vaccine 7129 vectorZ
= AR st #dsHo I AFAA AL AHAG.
o] AMFF virus 9 replication capacityE <olH 7]
one-step growth A3 & AA3 Ay ZTHINFig. 9ol A K
o] PVS-3m<E °kA 3 Sabin 1 & H =3+ capacityE 7} A
U PVS-4dm< ofAFH vz 5-10MAFAE *& Ao 2 e
gt A2 =3 fAdx9  stabilityE Z2ASH7] 98 3m
4m A X7 virusE 103 ol Aliui}d F A= =YTF F
A A F-919 sequenceE XA A S Y sequence Aol A
M3l flv A2 Yerwgdy. E3 Sabin I straing ol %
culturestd F=A1Z YL °& immunogen& ®  mouse?
43]o] HAH WA A FHHS Ao o] FHHOE oA
g AHZEIJ virusE FAF Y S Y immuno precipitation

and western blot 2 @A AolE ¥H & F+ gAC.
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Table 1. Transfection efficiency of RNA transcripts

RNA Transcript Number of Plague’
Mahoney

pT/PVI1/5 1 X 10
Sabin

pTZ-PVS/wt 2 X 10°

pTZ-PVS-m O

pTZ-PVS-2m 0

pTZ-PVS-2m/1 <]

pTZ-PVS-3m 1.9 X 10’

pTZ-PVS-4m 2 X 10°

* lug of RNA transcript were introduced into monolayered Hela cells

Replication Capacity of r-Poliovirus

10 - — -

- @6
E
—
i ‘
a.
g
— 4
- PVS
. e FPV&iam
2
f
o el b R
0 3 6 9 12 15 18 21 24 27 30 33 36 36 42

Post-infection Time(Hr)

-----------------------------------------------------------------------------------------------------------------------------------------------

Fig. 9 One-step growth experiments with wild type and recombinant
Sabin progeny vruses. Subconfluent HelLa cells were infected with wild
type and recombinant Sabin polivirus by 0.1 moi. Supernatants were
harvested every 3 hrs and then titrated for the amounts of progeny
viruses by TCIDsg
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5) HIV-1 p24& ¥ 3+ chimeric poliovirus A

pTZ-PVS-3m vectorE A}83}9 multiple cloning site® Sstll/Eagl
sitee] HIV-1 p24¢ N-terminal 1697] amino acid® coding 3}
T A AE cloning 3l3l ©]E Hela celldl] transfection Al chimeric
progeny virusE AAFste dl A EFSEHTE o] chimeric virusE
HeLa celld] 4 4 Al7]a dAAG & Zdd AXSG wl Fn) A
oAl HIV-1 p245 A A3 29 10(Fig 10)¢F Zo| wi-% &3}

Ho=w p247F THES &Y dAth

6) Tyt AIDS 3H&¢] V3 variation X A}

Random sequenceZ® env librarys 9w&EY o SZFH 5
x 10° pfud phageE AJ. ol& E AP +
rabbit-anti-gpl20 polyclonal antibody® Y X} screening 3}
Foer 7TH9 $yyzt HIV-1 94 8 AH S Z screening
o] Fig.11 ol A ¢ £ positive cloned 7[E A Z 12
Ml clonesd A dHo=z 78M9 cloned o V3IFH
o] sequence & XA H o (Fig 12) o]& AIDS 23 3}
g8 Ao FAAMYH & A ¥ 13(Fig.l3) A YHErY X
o] CD4 <cA7F A A&gho]l wet V3 A A 7] Adolnr x4l
(basic amino acids)®] A 3= Bl &o] Eoldni= ALY &
sl oen 7|&ELQ HIAgF= Yo position 11 24,25, 32
71l = HE S trand7b H o] R kot 13, 18%H7] o A
ol Fo Zotuxtty HEE A & FAJMGY. 29

_TQI_
U} @A TR FE2E ot F71x AIDS A V3

_42_



IIIIIIIII
-------------
llllllllllllll
--------------
lllllllllllllll
-------------
IIIIIIIIIIIIII
--------------
..............
-----------
------------
--------

Fig.10.  Western blot analysis of the pZ24 expressed in the chimeric
poliovirus-infected cells. Culture supernatant and cell extracts from Hela cells

infected with chimeric poliovirus carring N-terrminal 169 amino acids of HIV-1 p24,
were separated in 10% SDS-PAGE and analyzed by western blots with rabbit
polyclonal antibodies against HIV-1 p24. Each lane shows r-pZ4-expressing
bacterial lysates(1), HIV-1/-tat(2), control poliovirus-infected Hela celf extracts(3).
chimeric poliovirus-infected Hela cell extracts(4) and culture supernatants of
chimeric poliovirus-infected Hela cells(5). Arrows indicate the bands of wild type
and truncated p24 of 169-amino acids which is expressed from the chimeric

poliovirus.
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variation® 2] S 33 ABE 7|7 ol¥ni #AGEHG.
a5y dAe AHEEZXE principal neutralizing domain$
GPGRAF F 9= ottt ¥ oiyzg 4k g7 dx &
M37F fle Aol A HAY. do & of libraryE AIDS
patient sera® screening & A% HIV-1 Y9 %7]5H

AIDS A A FH A W& env gene W3 UAE Yoty 3 1

oFE FE=d & ARV B® oty multivalent

vaccine Mo E Z2AAEZ 8 & A& Aoz 7@,

Fig.11 V3 library in the A ZAP Il were screened by plaque-lifting
immunoblot experiment.  Plaques of 05-2 x 10°/plate were transfered to the
IPTG-soaked nitrocellulose membrane, and then screened with rabbit a -gpl120

polyclonal antibody and AP-conjugated goat a -rabbit IgG. Positive plaques
corresponding to the membrane signal, indicated by arrow, were purified and

sequenced at cloned sites
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ICTRPNNNTRKRI RI QRGPGRAEVT!I GKI! » GNMRQAHC

sclreened
sera

A-9/1 |- - --GSHI K- - - - - « x EPEQGELYA-EQ-V-DI - - - - -
A-9/2 |- - - -GSHI K-S --M+=+«E03¢8648

A-9/3 |- - - -HSTA-RS--Vs=* 5807

A-9/4 |- - - ~GSYI KI --SVs s EHBEER

A-95 |- - --QTPI -RG-PV=*+s* BREEYL

A-9%6 |- - - -ESPE-RG-~-SVs+*=»* EgEEF

A-9%8 |- - - -RSPVK-G-P-=*s*+ EZEEE

A~2/1 |- - - -D+*+SA-RG-HV+«= EEEER

A-221- - - -DKP--RG-SV=* s+« EEEBE

A-2/3 |- - - - HSYA-1G-HVse s+« B8EERE |
A-2/4 |- - - - R-SE-RG--M+« +« EEEEE

A-2/5 |- - - ~-GSSEK-G-HV++ ELEEE (“De>500)
A-266 - - - ~GTSV-RG-+Vs* « ETEEE

A-2/7 - - - ~-R-S-KIG--V=»* =+ EEEE®

A-28 |- - - -HS -1 -1 G-SVs+=x* E£E80E

A-2/8 - - - - - TYV--G--M=*=* 2§ &[KE

A-2/101- - - - HSPVKI G- SM« » § @82 &

A-2/11|- - - - RTSV-RG- ~V=* * EZ8¥gx%

A-2/12]- - - - RSY--RG--V=*»» B EEEY

A-7/1 |----H-PA-1G-SVs*+ -t -A-RG~-~A--1-K---
A-7/2 |----R-HIl --S-H-*=* 8L EKEEF--RG-A--1-~-~---
A-731----GTYA-1G--Vsx 25588 F---G-V--1-+---
A-7/4 |- - --GSVA-1G-PVs* s+ :EszKEEF---V-A--1-----
A1 ----GTSA-RG-PM=*++* §22E8PEF---A-A--1--- - -
A-7/6 |- - - - H-TI -R--PV*x « s ¥ 2 KEZYA-EV-1-DI - -~ - -

Fig.

signals
sequence is that of HXBc2 laboratory strain

12. id

|
Tl

7

in the

segue
immunoblot screening of V3- Alibrary. Consensus

of HIV-1. Dotted line(-)

[
ce

clones which show

of the

5oSt

th v nn
LIY O

indicates the amino acid as shown in the consensus sequence at the
corresponding site. No amino acid matching site is denoted by asterisk(”).
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A4(22.2%6) Ni(B.5%) As(31.2%) Ds(50%)
R3(16.6%) 1.(12.5%) (2(12.5%6)
P2(11.1%) Ei(6.25%)

Va(11.19%%)
T2(11.19)
L1(5.5%6)

114(B7.5%)

(34(22.296) 1171(94.4%6) Vo(56.296) Gis{100%6) Ns(31.2%4) M2(12.5%) Ris(100%) Qui(87.5%

JK2(12.5%6
)

Vs SEQ T2 R3 Py Ns Ng N7 Tsg Rog Ko K [12
No. of CDs{mm
C1s(100%) Tis(100%6) R17(94.4%) Pis{100%) Ni(55%) Ns(27.7%) Ni(55%) T3(16.6%) Ris(83.39%6) K3(16.6%) Ri(5.5%) 11s(100%)
K1(5.5%) Rs(27.7%) Ss(33.3%) S+{388%) V4(22.2%) Ks3(16.6%6) Rs(44.4%) G16(88.8%
Hs(27.7%) Ts(27.7%) Y4(22.2%) As(33.3%) [7(38.8%6). )
Gs(27.7%) Ki(55%) Pi(166%) [:(16.6%) 51(5.5%)
Dh(11.1%) *=1(5.5%) Hi(55%) E2(11.1%)
Ti(5.5%)
V1(5.5%)
814 l14 (s Pis (17 Hix Aig Fa Va Tz I23 G
Rs(33.3%) L(55%) Gia(100%) Pis(888%) Gis(100%) Ru(61.1%) Ais(833% Fs(50%) V3(16.6%) Ts(44.4%) 11(61.19) Ge(44.4%)
S4(22.2%6) V13(72.2% Qi1{5.5%) Ks(33.3%) ) L1(38.8%) 14(22.296) A10(55.5% T+(38.8%) Es(27.79%)
Ha(22.296) ) Ti(5.5%) Q2(11.1%%) T3(16.6%) 12(11.196) Fe(33.3%) ) Rs(27.79%)
P3(16.6%6) M4(22.2%) Ds(11.19)
CDs > 500 *1(5.5%) Y2(11.196)
e - N1(5.5%) ]
€ Is *27 Crg Nz Mo Ra Qx Az Hag Cas

Ty
L

A16(10094) His(100%) C16(10095)

Basic aa. 20.4%
Acidic aa. 3.26%
Neutral aa. 76.34%

Fig. 13-1. Statistical analysis of the V3 sequences of the positive clones selected from V3- A library screening with AIDS patients’ (CD4>500) sera..
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m& ,TZL Rj_.ifzﬁ_ﬂle Ns | N: L‘Ta Rg 'Kloh_ i ) j
C2(10026) T=(100%6) R22(10026) P»(100%) Ni1(4.5%) N2(9.0%) Ps(36.3%) 1s(40.9%) Ri2(54.5%) Ks5(22.7%) Gis(72.79%) I(100%)
RA31.8%) Snf30%) Ss(22.7%) A2(31.8%6) Ki0(45.4%) R10(45.5%) S3(13.6%)
Gs(22.7%) T9(40.9%) Ha(18.1%) V4(18.1%) [,(31.8%) R2(9.0%)
D3(13.6%5) Y3(13.2%) Ei1(4.5%) P1(4.5%)
52(9.09%6) T2(9.096) L1(4.5%)
E1(4.5%5)
K1(4.5%)
H1(4.596)
- Q:(4.5%) L
26 [14 Gis Pis e Rix Ajs F20 - Va T I» 2%
Rs(22.7%) 14(18.1%) Gz(100%); P1(63.6%) Gz(100%) Ria(59.0%) Awa(636%) Fis(59.0%) Va(36.3%) Ts(22.7%) 1a(63.6%) Ga(36.3%)
Se(27.2%) V11(50%) Qs(36.3%6) Qs(22.79%6) Te(36.3%) L11(31.8%8) Fs(22.7%) A(77.2%) Ts(36.3%6) Re(27.2%)
Ps(22.7%6) M7(31.8%) K4(18.1%) 1209.0%6)  Y4(18.1%) K4((18.1%)
T4(18.1%) N2(9.0%) E3(13.6%)
200<CD4< 500  |H4(9.09) D2(9.0%) Di(45%) |
L B ) 1,(4.5%) ]
T2 *27 Gros Nog Mao Ra Q32 Az Hs4 Cas l
T1(45%) I12(100%) Aw(45.4%) Gz(100%) Ni(18.1%) Ms(22.7%) R21(95.4%) Q1s(86.3%6) A2(10096) Hz(100%6) Cz(100%)
Ps(22.79%) V10(45.4%) Dis(72.7%) Dy(77.2%) Gi{d5%) Ki(13.6%)
1.5(13.6%96) 12(5.0%%) 51(4.5%6)
R3(13.69%) K1(4.5%6)
A2(9.09%)
G1(4.5%)
D1(4.5%6)
[:(4.5%)
$1(4.5%6)
(3(13.2%%)
H1(4.5%) |
Basic aa. 20.6% Acidic aa. 597%m Neutral aa. 73.43% ___

Fig. 18-2 Statistical analysis of the V3 sequences of the positive clones selected from V3- A library screening with AlIDS patients’ (200<CD4<500) sera.
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No. of___CD4(_n\:r:1 — Ct_ Tz _._.___..____.._R_i_ B Py B If’? i Ns -N? Ts Ro _ Ifm B R .Im
Ci18(100%) Tis(100%6) Ris(100%6) P1s{(100%) R7{38.8%) Ns(27.7%) Ni(55%) Ti(11.196) R17(84.4%) Kz(16.6%6) Ra(16.6%6) IL1s(10096)
Gs(27.7%) Tsl(44.4%) S3(16.6%) As(27.7%) Ki(55%) Rs(50.02%6) Gi13(72.2%)
Ho(11.198) S4(22.2%6) Ta22.2%) 16(33.3%) 16(33.3%6) S2(11.1%6)
S2(11.1%) =1(55%) Ps5(22.2%) Vs(27.7%) |
D1(56.5%) Y3(16.6%) Ei1(5.5%)
| R _ E1(5.5%) Ha(11.1%6)
I14 Gis Pi6 (7 His Ais Fao Vi T2z Iz 45
Rs(27.7%) V13(72.2%) G17(94.4%) Pu(77.7%) G1s(100%) Ris(83.3%) An(61.1%) F7(38.8%) Vs(27.7%) Ti(38.8%) i(61.19%) G10(55.5%)
Ps(27.7%) Ma(11.126) Ei(5.5%) Q4(22.2%) Kz(11.1%) T(388%) LA(3BB%) Fs(27.7%) An(61.1%) Te(33.3%) Rs(27.7%)
Ha(22.296) 12(11.1%6) Q1{5.5%) 14(22.2%) Yal22.2%) A1(55%) Ea(16.6%)
Na{11.126) *1(5.59%) D2(11.1%)
S51{(5.596) 11(5.5%)
CDs < 200 W(65%) ,. L | B N1(5.5%)
L26 *7 Gag Nao Mz Ra Q32 Ax Had Cas
| Ra(22.2%) Ls(100%) A1(666%) Gin(94.4%) Ns(27.7%) 1s(83.3%) Rus(100%) Qis(100%) A1s(100%) His(100%) Cis(10096)
| 1.5(16.6%) T3(16.6%) Ei(55%) Del44.4%96) M3(16.6%4)
D2(11,19%6) V2(11.1%) E3(16.6%)
T2(11.196) [,{5.5%6) G1(5.5%)
G2(11.1%) 11(5.5%)
V2(11.1%)
P2(11.1%)
(5.5%) I -
Basic aa. 21.126
Acidic aa. 3.65%6
- Neutral aa. 75.25% _ . _ - ~

Fig.13-3. Statistical analysis of the V3 sequences of the positive clones selected from V3- A library screening with AIDS patients’ (CD4<200) sera..



8) Recombinant BCG& vaccine 7} A FAL

5.9 A e ol Heat-shock propoterd] ¢l& 3ol A
Y+ pMV261 vectorel HIV-1 core protein? p24 + A A&
cloning 3til ©°] & BCGY £ 4 heat-shockl Z 28 S HF &
3t o & AIDS patient serum¥(Fig.14) anti-p24
monoclonal antibody(Fig.15)& western blot A & o] Al p247}
BCGolA HHFHE U3 AT. heat-inductione & p247})
BCGol A 3504 wdo AHEE 33 v 3 (Fig.16)

recombinant BCGE Guinea pigd BHYEAI RS 9 5+ F

Skin test® E & p24o] W3 A FEAHHGe] FYAHOE FE
FASE &< st o9 (Table 2), 3 FA 23 p24e] g &
AFd dx & A4dEES U & F AT (Fig.17, 18) .



4 = = m m w m &2 ® J4J 4 % m E E L E p L 4 J } 8 g L = E I BFFFA + s 4 2
F R Ll a PR s d @

" Ff A FFFq LR 1 + + + 4
lIr!‘l'i‘l“l‘l‘l‘l.
d

+
a a
+

[

4k d * 01
r 2 = = d
"1 T T e
Ll Ll

L] -
+* F R
[ -

r
LN
L]

- = & + F ¥ + 4 &+ ®
¥ T FFE gE§FER
= . a2 poa a

-iiiiill‘ll‘li‘-llilll'i‘lillli

[ 3
*
[ 3
*
*
r
3
L .
3
]
]
] -+
1
] L
]
L] £ L]
= ERE DL B B O
L LR RN
- = p oy mE o
+ - -
- L
L] - -
.
- + *
]
r L
-
-

T

I 1 % & + + + %1

L |
+ + 4 1 & & F + 4 & 4

WP - 4 E R o . B} ' . Ll
LR BN I R R N L D L ]
a s om o m e o - o

r r -+
" E Ry F Y S+ RS oEd
L. 4 4

-
- L - LN + - T + v 4
LR I N | A Bk ok k ok B E T bk E% sk hokowmomok ok kAo
roxr L T = s % s w d TT E ETAWM EIEETETEETrEN
L I e RN EEE L ER R R N
- m L4 A+ o+ + n 4 4 + + + h v A+ mrrchhht o ko
= mamEormeoEon I FF &% T % %WF TR T B D FFF+ w4 A P
L ' LI T B | 4+ 4 F B L F F I AAAAF+F A
BN A EEE I E R E N E
T E B T I T | + 4+ b A w kw ' I I
+ + % F+ 4 F 4 F P+ P+ A+t TR ARD
T EEEE RN + F m 4+ + 4w mrrroa
EEREEEEEREEERE Y] Y e |
. L) - . - oo " moaoros a

= = mw o= om omm. R
RN EEE R R N
= = = m s w o= k= omoEoEFroEEEEmE -
" s m s m m oy mmchmophom s s mEEmpETEarm
N ENEN R R -
I RERE ML R AR N B A R R A A RN B R R
= pop . 4 - = oa P " . [

4 m m g o m E A A AW N A RN R L gL A f A S A EmEEp R
.o e e e a

- = p - Fl
I+ + 0 F 5 F A4 4 F8 F ¥+ F+ 4 F%FF

rrrorr
+ 4 & + b+ + + + rd 410

r s r rr mr-r
4 F 4 ¥ 4 4 F F % & + + Fd
= = F r e s r a8 r

s or
& = = n = n n b r wohomod
Ll = = = omoEoam

= moasomoaow
+ 4+ Fd = F 444 L
re + d & + d
1 = rd

[ r
w r F & & d d

Wora moma w4 oam
R
N M

3
r
F
3
3
3

Fig.14 Western blot analysis of recombinant p24 with AIDS patient’s
sera. HIV-1 and recombinant bacterial lysates were western-transferd to
nitrocellulose membrane,and stained with AIDS patients’ sera and
anti-mouse-IgG-AP. Each lane shows HIV-1/-tat (1), BCG/no heat-induction (2),

pMV261-p24/BCG/heat-induction (3), BCG/heat-induction (4), and pMV261-p24/
BCG/heat-induction (5),
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Fig.15 Western blot analysis of recombinant p24 with anti-p24
monocional antibody. HIV-1 and recombinant bacterial lysates were
western-transferd to a nitrocellulose membrane,and stained with mouse anti-p24
monocional antibody (intracei, Cambridge, MA USA) and anti-mouse-igG-AP. kach
lane shows HIV-1{+tat) (1), BCG/no heat-induction (2),
pMV261-p24/BCG/heat-induction (3), /heat-induction (4),
pMV261-p24/BCG/heat-induction (5), BL21(DE3) (6), pRSET-C (7).
pRSET-p24/BL21(DE3)/no IPTG-induction (8), pRSET-p24/BL21(DE3
/\PTG-induced (9). Arrow indicates the p24 protein band which is expressed in
recombinant BCG under the control of heat-shock promoter.
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Fig. 16 Recombinant p24 stably expressed in BCG after heat-shock.
Recombinant BCG(BCG-p24) broth culture, 5 days after seeding was incubated at
45°C for 2hrs to induce heat-shock promoter, and then futher cultured at 37°C
shaking incubator for 3 weeks. The sample was analysed by Western blot
expriment to see whether pZ24 expression was stably maintained after heat-shock
Arrow indicates the p24 protein band of the recombinant BCG samples harvested
a week after heat-shock. (1) HIV-1(4tat), (2) BCG, (3) BCG-p24(Z2weeks after
heat-shock), (4) BCG-p24 (3 week after heat-shock), (5) BL21(DE3)/pRSETC, (6)

BL21(DE3)/pRSETC-p24



Table 2. Guinea Pig DTH(48 hrs) against p24 and PPD
Skin test '
Animal p24 ‘ PPD
Infectio No. 0.4,¢ 212 l 4 g O.1u¢ 0.2ug 0.4ug 0.8
Mock inf. | 1( %) 0 0 | 3.0 1 0 0 0 0
BCG 2( %) 0 2.0 | 3.0 9.8 9.3 12.0 12.5
(Live) | 3(%) 0 | 33 | 20 | 6.5 6.3 9.5 | 12.3 |
mean 0 2.7+0.92.5+0,.7(8.2+2.3[7.8+2.1 |10.8+1.8[12.4+0. 1
Ta(%) | 1.5 | 43 | 1.3 o | o | o | o ]
Beg-p2a | O(%) | 23 | 55 | 6.0 0 0 | 0 0
| 6( ) 1.5 | 25 | 2.0 2.3 2.5 2.3 5.0
(Ki}led) | mean |1.8+0.5 4:%1"%*1,52”5,.1::2,8 | | ] B IR
7($) | 48 | 35 | 5.3 7.8 10.3 | 10.8 11.8 |
BcG-p24 | 8(%) | 53 | 68 | 7.5 12.5 | 13.8 145 | 18.0
| o( F) 2.8 85 | 8.0 5.0 8.5 12.3 13.8
(Live)  ™nean [4.3+1.3|6.3%2.5|6.9%1.4|8.4+3.8(10.9%2.7]12.5+1,9[14.5+3.2

Y Guinea Pigs were immunized with 1 X 1P cells of BCG or r—B(CG intraperitoneally. Six weeks p.i.,
each of them was tested for the Delayed Type Hypersensitivitiesc!DTH) to pZ24 and PPD with

adjusting the amounts of dose.

Induration size was measured 48 hrs after skin injection.
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Fig. 17 Recombinant BCG induces an effective humoral immunity in
immunized quinea pig. Serum prepared from a quinea pig 6 weeks after
injection with 10° cells of recombinant BCG intraperitaneally was used in Western
blot experiment. Arrow indicates the p24 protein band of r-BCG faction detected
by quinea pig serum in Western blot experiment. (1) HIV-1(4tat), (2) BCG, (3
BCG/p24, BL21(DE3)/pRSETC-p24
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Serum antibody titers were determined by BCG-extract-coated (black bar) and

r-p24-coated (white bar) ELISA. The results are expressed as the maximum

ized with

immun

-

Each rectangular

(right 2 groups)

bar indicates the average value of the maximal dilution rates of the sera obtained
or guinea pigs

dilution rates which keep the OD values above the mean = 435D.

from the mice (left 3 groups)

the same antigens.
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